Classification of ATP-dependent proteases Lon and comparison of the active sites of their proteolytic domains.
ATP-dependent Lon proteases belong to the superfamily of AAA+ proteins. Until recently, the identity of the residues involved in their proteolytic active sites was not elucidated. However, the putative catalytic Ser-Lys dyad was recently suggested through sequence comparison of more than 100 Lon proteases from various sources. The presence of the catalytic dyad was experimentally confirmed by site-directed mutagenesis of the Escherichia coli Lon protease and by determination of the crystal structure of its proteolytic domain. Furthermore, this extensive sequence analysis allowed the definition of two subfamilies of Lon proteases, LonA and LonB, based on the consensus sequences in the active sites of their proteolytic domains. These differences strictly associate with the specific characteristics of their AAA+ modules, as well as with the presence or absence of an N-terminal domain.